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(54) Projector

(57)  Projector (1) enabling a remarkable flexibility of
use and a marked reduction of the dimensions thereof,
comprising: a main body (2), housing light generating
means and related heat disposal means and comprising
a projection optics; and a secondary body (3), remova-
bly associable to said main body (2) at said projection
optics (4), housing means (40) for holding and sliding a
film (F) comprising two internal rolls (10, 17) at the op-
posite ends of a projection area (6) with the film (F) ex-
tending therebetween, means (30) for cooling said film

(F) and an optical projection group (4); said first plate
(13) having two idle rolls (15) at the opposite ends of the
projection area (6) corresponding to said internal rolls
(10, 17) to keep, when the first plate is constrained to
the secondary body (3), the film (F) pressed between
said idle rolls (15) and said internal rolls (10, 17); said
means (40) for holding and sliding comprising a motor
drive (9) connected to one of said internal roll (10), the
other internal roll being idle, the motor drive (9) being
apt to determine the shifting rate and accuracy of the
film (F).
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Description

[0001] The present invention refers to a projector, in
particular of the type apt to project images, slides and
films onto large-sized surfaces, and optionally in Multi-
vision, i.e. with an array of projectors synchronised
thereamong.

[0002] The use of specific image projectors onto
large-sized surfaces in entertainment environments, e.
g. discotheques and theatres is well-known. The surfac-
es onto which the images are projected do not neces-
sarily require a specific preparation, oftentimes being
the common walls of the projection premises, and hence
exhibiting also all the uneven spots typical of a common
wall: e.g. recesses, juts, openings, doors and windows,
etc.

[0003] Of late years, this specific type of projections
also involves outdoor environments, like facades of
monuments and palaces. The effect resulting from
these projections is particularly enthralling and spectac-
ular, capable of engendering peculiar and evocative at-
mospheres.

[0004] This type of projections is best used during
great multimedia shows and events or for advertising
purposes, involving vast spaces with monumental archi-
tectural surfaces, e.g. the facade of a castle or a cathe-
dral, or the large surfaces inside great coliseums. An-
other field of use of said projections is that of scenic per-
formances. The theatre background surfaces may con-
stitute an exceptional screen for the projected images,
requiring however projectors of ever-increasing candle-
power.

[0005] Inthe known art, implemented projection units
have been already studied to gradually ameliorate the
image rendering, the candlepower and, consequently,
the width of the outdoor surfaces to be used as projec-
tion screens. However, in the projectors used to date the
employ of strong brilliances, i.e. of lamps characterised
by an elevated candlepower and a greater concentra-
tion of the light beam, results in a disproportionate in-
crease of the dimensions, of the weight and of the over-
all complexity thereof. This increase in turn causes non-
negligible drawbacks.

[0006] In fact, considerable dimensions and weight,
of up and beyond the 100 kg, can limit the use and the
applications of such known-type projectors, which fur-
ther require complex maintenance, lamp replacement
and film loading interventions.

[0007] Apart from this major drawback, the known
projectors are affected by further problems limiting the
diffusion thereof.

[0008] In fact, the known-type projectors generally
employ special and large-sized (up to 24x24 cm) films,
which are hard to find on the market and to expose and
develop, as few laboratories are adequately equipped
therefor.

[0009] Above all, in the case of the multivision, often
the use of non-standard projectors, hence hardly found
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on the market, is required.

[0010] Another drawback of the known-type projec-
tors lies in a possible imperfect positioning of the film
due to slippage and deviations of the rotation rate of the
take-up rolls with respect thereto.

[0011] The imperfect positioning of the film is partic-
ularly serious when, due to specific requirements, a mul-
tivision with the concomitant use of a plurality of projec-
tors is carried out. In these cases, the required overlap-
ping and/or concomitance of the images is compro-
mised, with the decaying or the undoing of the desired
visual effects.

[0012] Another drawback in the known-type projec-
tors lies in the difficult cooling of the film subjected to
ever-increasing candlepower, with temperatures onto
the film that can even exceed the 200°C.

[0013] The technical problem underlying the present
invention is that of providing a projector allowing to ob-
viate the problem of the dimensions and of the exces-
sive weight, making simpler all the procedures related
to the assembling of films inside the projector, at the
same time having a light and easily transportable ma-
chine with a greater effectiveness and an effective ad-
aptation to elevated candlepowers.

[0014] This problem is solved by a projector as de-
fined in appended claim 1.

[0015] The main advantage of the projector according
to the present invention lies in allowing an easier and
fast assembly of the film inside the secondary body of
the projection, at the same time providing a reliable con-
trol of the film positioning when the projector is in oper-
ation.

[0016] Asitwillbe apparent hereinafter, preferred em-
bodiments of the projector enable to satisfy further
needs.

[0017] In particular, a first object achieved by pre-
ferred embodiments of the present invention is to imple-
ment a projector, employable in multivision, provided
with high candlepower and yet being highly compact
and weight-light, capable of using standard-type films,
e.g. multisize 6x7 cm and 6x6 cm, or 70 mm and 24x36
ones with a simple adapter, with no need to add perfo-
rations to an unpunched film.

[0018] Other objects achieved by preferred embodi-
ments of the present invention are to manufacture a pro-
jector having a quick and reliable system for loading the
film and also to provide the former with an effective
forced cooling of the latter.

[0019] A further object achieved by preferred embod-
iments of the present invention is to install an active
frame synchronization system with a limited maximum
error, e.g. of +/- 0.05 mm per 100 frames in the 6x7 cm
format.

[0020] The present invention will hereinafter be de-
scribed according to a preferred embodiment thereof,
given by way of example and without limitative purpos-
es, with reference to the attached drawings, wherein:
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*  figure 1 is a perspective view of a projector accord-
ing to the invention, comprising a main body and a
secondary body thereof;

*  figure 2 is a perspective view of a detail associated
to said secondary body; and

*  figure 3 is a perspective view of said secondary
body incorporating the detail of figure 2;

[0021] With reference to figure 1, the reference nu-
meral 1 generally indicates a projector of the high can-
dlepower type, i.e. destined to project onto wide surfac-
es, and apt to operate in multivision. The projector 1
comprises a reciprocally detachable main body 2 and a
secondary body 3. In particular, the main body 2 is box-
like and large sized with respect to the secondary body
3, having a substantially horizontal development with a
rear end and a front end to which said secondary body
3 is detachably associated.

[0022] The main body 2 houses light generating
means, i.e. lamps having the candlepower required for
the projection over vast surfaces, a primary optical
group which concentrates the light onto the film to be
projected, and heat disposal means, i.e. suitable fans
for forcedly cool the inside thereof, with appropriate
vents and fins formed thereon. The body 2 will be made
of a material having an elevated thermal conductivity,
like anodised aluminium.

[0023] The secondary body 3 (see figure 3) can be
mounted onto the main body 2 by lever couplings 28.
The former substantially forms the driving device of the
film to be projected and it comprises an optical projec-
tion group 4, a control button strip 5 and means, gener-
ally indicated with 40, for holding and sliding a film.
[0024] Such means 40 hold a film F stretched on a
projection area 6, the primary optical group of the main
body 2 and the optical projection group 4 resting there-
on. At each side of this area 6, the holding and sliding
means 40 comprises on the one hand a wind shaft 41,
onto which a film, initially wound on a start spool 73, is
mounted, and on the other hand a rewind shaft 42, about
which a take-up spool 7b gradually winds up as the pro-
jection goes on.

[0025] Each shaft 41, 42 has a length such as to
house films of different sizes, and moreover comprises,
at a respective end, presser members 43, each kept
pressed onto the top edge of the film F by a respective
spring 44. The presser members keep the film F in the
projection position. Said means 40 further comprises
electrical and mechanical members apt to shift the film
F stretched between the two spools 7a, 7b. These mem-
bers are power-supplied via a dedicated outlet 32.
[0026] Among said electrical and mechanical mem-
bers there are indicated two geared motors 8, each ded-
icated to said two spools 7a, 7b, a first motor drive 9 apt
to generate a step-by-step motion, connected to a motor
roll 10 which is located adjacent to the rewind shaft 42.
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[0027] The secondary body 3 further comprises
means 30 for cooling the film, having a second motor
drive 11 that actuates a radial-flow fan 12. In particular,
the fan 12 is located at the bottom edge of the film in
said projection area 6 and it generates a cooling flow
tangential to both the surfaces of the film F, as well as
substantially perpendicular to the path thereof.

[0028] Atthe back of the secondary body 3, i.e. at the
portion thereof destined to contact the main body 2,
there is located a first supporting plate 13. The latter,
when it is completely constrained to the former, is par-
allel to the sliding direction of the film F and orthogonal
to an axis of projection A-A.

[0029] The first plate 13 closes a rear opening 14 of
the secondary body 3 centred with respect to the axis
of projection A-A. It is rotatably hinged to the secondary
body (3) at one of the side ends of said opening 14 (see
figures). Said opening 14 has dimensions not smaller
than those of the frames impressed onto the film F.
[0030] With reference to figures 2 and 3, onto the sur-
face of the first plate 13 facing the inside of the second-
ary body 3, two idle rolls 15 are constrained whose axis
of rotation is orthogonal to the motion plane of the film.
Each of said idle rolls 15 is located in substantial corre-
spondence to the vertical edges of the opening 14 and
is constrained to a support 16, which in turn is elastically
constrained to the first plate 13. Each of the two idle rolls
15, when said first plate is constrained to the secondary
body 3, corresponds to and is into contact with two rolls
constrained to the secondary body 3. The first roll 17 is
idle as well, whereas the second roll 10 has already
been defined as motor roll, connected to the first motor
drive 9.

[0031] Said firstroll 17 and the motor roll 10 are inter-
nal to the secondary body 3 and hence they can be de-
fined as internal rolls 10, 17 with respect to said idle rolls
15 supported by the first pale 13 and corresponding
thereto.

[0032] Onto the surface of the first supporting plate
13 facing the inside of the secondary body 3 also a
frame-shaped film pressure frame 18 is elastically con-
strained. The latter encloses a projection opening 19
having dimensions not smaller than those of the frames
impressed onto the film F. The edges of said film pres-
sure frame 18, which face said film F when the first plate
13 is constrained to the secondary body 3, are provided
with a plurality of inserts of a non-stick material, e.g.,
PTFE.

[0033] Moreover, the bottom edge thereof is also pro-
vided with a plurality of nicks 31 oriented as the axes of
rotation of the idle rolls 15. The radial-flow fan 12 is in-
tegrally constrained to the secondary body 3 and it is
positioned below the film 6 with the air flow outlet mouth
substantially centred with respect to the thickness of the
latter, in order to ensure the tangentiality of the cooling
flow.

[0034] The first plate 13 is provided with identical fas-
tening members 28, i.e. the said lever couplings, to the
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secondary body 3.

[0035] Hereinafter, the operation of the projector ac-
cording to the present embodiment will be described,
with particular reference to the secondary body 3.
[0036] When a projection is to be carried out, the sec-
ondary body 3 is parted from the main body 2 in order
to insert the film F, and the first plate 13 is released from
said secondary body making use of the fastening mem-
bers 28.

[0037] Instead of completely releasing the first plate
13 from the secondary body 3, the former can even be
only partially released, overturning it sideways as it is
shown in Figure 3. Thus, the insertion of the film is par-
ticularly easy, taking place assembling the start spool
7a at the wind shaft 41 and hooking the free end of the
film F to the rewind shaft 42.

[0038] Upon installing the film F, said first plate 13 is
reapplied to the secondary body 3. Thus, the section of
the former stretched onto the projection area 6 between
the two spools 7a, 7b, is imprisoned between the two
idle rolls 15 and the corresponding rolls 17, idle, and 10,
motor.

[0039] By virtue of the elastic constraint provided to
the supports 16 of the idle rolls 15, the latter always exert
a steady pressure onto the corresponding rolls 17 and
10, ensuring at all times a steady pressure onto said film.
To the rear surface of the film F the film pressure frame
18 adheres, by virtue of its constraint elastically yielding
with respect to the first plate 13, factually concurring to
keep the former perfectly planar at the axis of projection
A-A. Then, the secondary body 3 can again be con-
strained to the main body 2 and, acting onto the control
button strip 5, the film F is made to slide. Thus, the se-
lecting of all the desired positions or frames and the stor-
ing thereof by means of the electronic management log-
ic incorporated in the secondary body 3 of the projector
1 can be carried out. Such storing is apt to involve even
more than 100 positions.

[0040] Then, the projection can be started and, at any
command given by the control button strip 5 or even by
a remote computer, the take-up device subject matter
of the present invention will exactly position the film F
onto the pre-stored spot.

[0041] In fact, the electronic management logic incor-
porated in the secondary body 3 will automatically pro-
vide synchronicity during the projection. Marks 33 ap-
plied onto the film F are detected by a infrared sensor 34.
[0042] Said sensor 34 is apt to operate by dimming,
i.e. each mark dims the infrared beam, whereas the film
F is transparent thereto. The reading by a suitable sen-
sor (not shown) of a single mark positioned onto the film
edge facing that onto which the plurality of said marks
is applied provides the reference for the starting of the
roll and the synchronising of the film F. Thus, the restor-
ing of the position register after having turned off the pro-
jector, and even in the case of a blackout, is ensured.
[0043] The sole stepping motordrive 9 is the main mo-
tor drive, and it determines the shifting rate and accura-
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cy of the film F, whereas the two geared motors 8 serve
as auxiliary motor drives and control the rewinding and
the unwinding of the spools 7.

[0044] An advantage provided by the structure sub-
ject-matter of the present invention lies in the certainty
that the sliding of the film F is free from position devia-
tions even at the hundredth frame. The synchronism
thereby attained compensates not merely the physio-
logical mutual film/rolls sliding, but also any sliding due
to mechanical problems, wear, dust, and film aging; The
active synchronisation system of the present invention
positions the frames with a maximum error of +/- 0.05
mm/100 (6x7 cm) frames.

[0045] Another advantage lies in the optimal cooling
of the film whose two sides are concomitantly enveloped
by the air flow outletted from the fan 12 positioned quite
near and bottomwise to the film, in a position substan-
tially true to the thickness thereof. There ensues the vi-
ability of a lamp exhibiting, frame size being equal, a
higher candlepower, and, hence, of the projector.
[0046] Said advantage fosters other advantages, like
the greater power and useful projection size, the higher
brightness of the projected image and lower risks of
heat-induced film deterioration, though with an extreme-
ly compact and handy projector.

[0047] To the abovedescribed projector a person
skilled in the art, in order to satisfy further and contingent
needs, may effect several further modifications and var-
iants, all however falling within the protective scope of
the present invention, as defined by the appended
claims.

Claims
1. A projector (1), comprising:

* a main body (2), housing light generating
means and related heat disposal means and
comprising a projection optics; and

*  asecondary body (3), removably associable to
said main body (2) at said projection optics (4),
housing means (40) for holding and sliding a
film (F) comprising two internal rolls (10, 17) at
the opposite ends of a projection area (6) with
the film (F) extending therebetween, means
(30) for cooling said film (F) and an optical pro-
jection group (4),

characterised in that it comprises a first plate (13)
located at the back of said secondary body (3) and
constrainable thereto, parallel to the slide direction
of the film (6) at the projection area (6) so as to form
a wall thereof facing said projection optics (4); said
first plate (13) having two idle rolls (15) at the oppo-
site ends of the projection area (6) corresponding
to said internal rolls (10, 17) to keep, when the first
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plate is constrained to the secondary body (3), the
film (F) pressed between said idle rolls (15) and said
internal rolls (10, 17); said means (40) for holding
and sliding comprising a motor drive (9) connected
to one of said internal roll (10), the other internal roll
being idle, the motor drive (9) being apt to determine
the shifting rate and accuracy of the film (F).

The projector (1) according to claim 1, wherein said
means (40) for holding and sliding a film (F) com-
prises a film wind shaft (41) about which a film (F)
initially wound on a start spool (7a) is wound, and a
film rewind shaft (42), about which a take-up spool
(7b) gradually winds up as the projection goes on,
each shaft (41, 42) having a length such as to house
films of different sizes.

The projector (1) according to claim 1, wherein said
shafts (41, 42) comprise, at a respective end, press-
er members (43), each kept pressed onto the top
edge of the film (F) by a respective spring (44), the
presser members keeping the film (F) in the projec-
tion position.

The projector (1) according to claim 1, wherein the
means (30) for cooling the film (F) has a fan (12)
which is located at a edge of the film (F) in a pro-
jection (6) and generates a cooling flow tangential
to both the surfaces of the film (F).

The projector (1) according to claim 2, wherein the
means (40) for holding and sliding comprises aux-
iliary motor drives (8) connected to said spools (7a,
7b) for the rewinding and the unwinding of the film.

The projector (1) according to claim 1, wherein said
motor drive (9) is a step-by-step motor drive.

The projector (1) according to claim 1, wherein said
first plate (13) closes a rear opening (14) of the sec-
ondary body (3) centred with respect to the axis of
projection (A-A) and it is rotatably hinged to the sec-
ondary body (3) at one of the side ends of said open-
ing (14).

The projector (1) according to claim 1, wherein said
idle rolls (15) have the respective axes of rotation
mutually parallel and positioned orthogonal to the
sliding direction of the film (F); the idle roll (15) are
constrained to the first plate (13) in a position such
as to be capable of cooperating, when said first
plate is constrained to the secondary body (3), with
the corresponding internal roll (10, 17); the idle rolls
(15) having supports (16) thereof constrained to the
first plate (13) in an elastically yielding way, said
elastic compliance being apt to ensure steadiness
of pressure between said idle rolls (15) and the in-
ternal rolls (10, 17), said pressure being apt to en-
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10.

1.

12.

13.

sure the normal unwinding of the film (6) between
the idle rolls (15) and the internal rolls (10, 17).

The projector (1) according to claim 1, wherein all
said rolls (15, 17, 10) are coated with a friction ma-
terial.

The projector (1) according to claim 9, wherein the
first plate (13) comprises a film pressure frame (18)
between said idle rolls (15) at the projection area
(6), elastically constrained to the film (F) and defin-
ing a projection opening (19) having dimensions not
smaller than those of the frames impressed on the
film (F).

The projector (1) according to claim 10, wherein the
edges of the film pressure frame (18) have the sur-
face thereof facing the inside of the secondary body
(3) provided with a plurality of inserts (35) of a non-
stick material.

The projector (1) according to claim 11, wherein the
bottom edge of the film pressure frame (18) is pro-
vided with a plurality of nicks (31) oriented as the
axes of rotation of the idle rolls (15); jointly to the
scanty thickness of the film pressure frame (18),
said nicks being apt to ease the air flow for cooling
the film (6) outletted from the means for cooling
(30); the reduced thickness of the film pressure
frame (18) being also apt to offer the least drag to
the cooling air flow.

The projector (1) according to claim 1, wherein the
first plate (13) is provided with fastening members
(28) apt to enable the mere upturning thereof with
respect to the sliding plane of the film (F) as well as
the complete releasing of said first plate from the
secondary body (3).
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